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(54) OPTICAL AMPLIFYING ELEMENT 

(57)Abstract 

PURPOSE: To amplify signal light at a low pumping light level without 
application of any bias magnetic field or the like and to make a titled 
element adaptable to an optical information processing field, etc., such as 
photoswitches by providing the inside wall surfaces of a cell giving 
distortions of bending to the molecular orientation of the liquid crystal 
sealed therein. 

CONSTITUTION: A spacer 1 is placed between "Pyrex " glass plates 2a 
and 2b, and a nematic liquid crystal 3 is sealed therebetween. Vertical 
orientation is applied on the inside surface 4a of the plate 2a and parallel 
orientation on the inside surface 4b of the plate 2b, and bending distortions 
are given to the liquid crystal molecules 3. An argon laser (about 3W output) 
T is separated with a beam splitter 8 to weak signal light 5 and strong 
pumping light 6, and the signal light 5 is made incident to the liquid crystal 
cell via an optical chopper 9 and a mirror 13, and the pumping light 6 is 
made incient to the cell via a mirror 1 0, an attenuator 1 1 and a mirror 1 2. A 
detector 15 detects the light 5, and a detector 14 the light 5. The signal 
light 5 is synchronously amplified through a lock-in amplifier 1 6. 
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